Neonatal lung and airway injury: a role for neurotrophins.
Maintenance of patency in distal airways is essential for gas exchange in neonatal life, and its disruption may have long-lasting effects on respiratory function. However, neural mechanisms that regulate caliber of intrapulmonary airways during early postnatal life, and their disruption by hyperoxic exposure, have not been well characterized. We have previously shown that cholinergically mediated airway contractile responses in rat pups are upregulated after hyperoxic exposure, and that increased expression of neuropeptides, such as substance P, may be contributory. More recently, we have documented impairment of neurally mediated airway relaxation in response to hyperoxic stress associated with loss of nitric oxide and prostaglandin-induced airway relaxation as well as inhibition of long chain myosin phosphatase. Our most recent data demonstrate significantly enhanced expression of the neurotrophin, brain-derived neurotrophic factor (BDNF) and its high affinity specific tyrosine kinase B (TrkB) receptor in hyperoxia-exposed airway smooth muscle. The existence of a BDNF-TrkB receptor autocrine and paracrine loops in the airways provides a basis for understanding local regulatory mechanisms of airway homeostasis. A mechanistic role for BDNF-TrkB signaling in hyperoxia-induced airway hyperreactivity in early postnatal life could serve to modulate both afferent and efferent neural pathways that result in enhanced contractile responses of immature airways exposed to hyperoxic stress. Greater insight into these neural pathways may lead to future preventive strategies for preterm infants surviving neonatal intensive care and developing chronic lung disease.